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1.- INTRODUCCION A LA TELEDETECCION
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1.- INTRODUCCION A LA TELEDETECCION
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1.- INTRODUCCION A LA TELEDETECCION

La energiatotal E=E; + E,2+ E;  1=(E;+ E,+ ER)/E T+a+p=1
T (Transmitancia) es el porcentaje de energia que se transmite.
a (Absorbancia) es el porcentaje de energia que se absorbe.

p (Reflectancia) es el porcentaje de energia que se refleja.

Espectroradiometro
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1.- INTRODUCCION A LA TELEDETECCION

http://profesor-rafazamora.blogspot.com.es/2011/11/lo-grande-y-lo-pequeno.htmi



1.- INTRODUCCION A LA TELEDETECCION

Transmittance

0.9

0.3

.7

0.6

0.5

0.4

0.3

0.2

0.1

AYIRIS Measurements in the Solar Reflected Spectrum .

JPL

AVIRIS 224 Contiguous Spectral Channels

- Atrmospheric
L Scattering
oz coz
CH4
]
-
&
=
5
i Hz0 E
dtrnosphere Transmittance vl g
I Hz0 Hzal| 8
Hz0 coz
Hz20
| Landsat Thernatic Mapper & Multispectral Bands ,
1 1 d Y 1 1 1 " P | " o 1 1 m X |:|
ROGIE0S2T
0.0 LRI 1000.0 1300.0 1600.0 1900.0 2200.0 2500.0

Wavelength {nm}



1.- INTRODUCCION A LA TELEDETECCION G 2 2 -

012
Dofiana 29/9/2005
010
00
n
o~
£
=
© 00 e
2
= 0
g eydePlanck  T=6500°K
[¢]
X om
.| Dofana
0,00
00029 0002000200000 0000000000020 00000000002 O
B EB38RER885838389 038393838 2R8 8388383283889 8
A A A A A A A A A A A A A A A A A NN N NNNNN NN N
Longitud de onda (nm)
.- - - . - -
1.00
0.90 4
" | " 080 4
L
; © 1070
0.60 4
=
<
-~ =
-
2 050
N
S
&=
L 040
. &
; A i 5 " 0ao
o
0.20 4
I
010
-
0.00 T . . T T T T T

360 460 BBO BGO VRO @60 &G0 1060 B0 1250 1360 W60 1650 1EA0 IFE0 1850 1380 2060 2150 2260 Z3G0 2450

Longitud de onda (nm)



1.- INTRODUCCION A LA TELEDETECCION

L 'Entrepremant en la Batalla de Fleurus ganada por el Ejército Francés
al austriaco el 26 de Junio de 1794 (National Air and Space Museum, Smithsonian
Insti_’_[ution, Washin__gton No. 76-1196).
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1.- INTRODUCCION A LA TELEDETECCION

(DIAGRAMA DE CROMATICIDAD C.LE.)
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2.- DIFERENCIAS DE LA TELEDETECCION TERRESTRE Y ACUA TICA

Fijacion del Nitrogeno
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MINERALIZACION 4% o
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PRECIPITACION

] M.O. = Materia Organica
(Ortiz 1987.)



3.- PROPIEDADES OPTICAS DEL AGUA

Comportamlento de la Energla en el Agua

Lambert-Beer: E4(A,z) = E,(A,0)-ekdz

E,(A,z) Irradiancia incidente a la profundidad z y ‘“
a la longitud de onda A.

E,(1,0) Irradiancia a la superficie interior del
agua (z=0) vy a la longitud de onda A.

Ky (A) coeficiente de atenuacion difusa a la
longitud de onda A. Es la disminucion de la
irradiancia ambiental en el medio acuatico.

La ley de Lambert-Beer se puede expresar en
funcion del espesor 6ptico {=k (1)z

E,(1.2) = Ey(.0)-€¢



3.- PROPIEDADES OPTICAS DEL AGUA

Comportamiento de la Energia en el Agua
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3.- PROPIEDADES OPTICAS DEL AGUA

Comportamiento de la Energia en el Agua

Ley Lambert-Beer: (E (A,z)=E (A,0)exp(-k (A)z))
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3.- PROPIEDADES OPTICAS DEL AGUA

3. RADIOMETRIA DENTRO DEL AGUA :
A) DOWNWELLING Irradiance

Wavelength (nm)

B) UPWELLING Irradiance
Attenuation Profile

- m—ﬁ; S

Aoy -~ ESA ESRIN -
A 2] .. - _ user LUUka-hD'p Frascati [TALY, 1913 |Nouemh£-r 2003

http://hercules.cedex.es/Ecosistemas/TeleCongresos/AEL%20pres%20GIGLM.pdf




3.- PROPIEDADES OPTICAS DEL AGUA

Comportamiento de la Energia en el Agua
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3.- PROPIEDADES OPTICAS DEL AGUA

Comportamiento de la Energia en el Agua

Protocolos NASA (Fargion & Muller 2000)

http://hercules.cedex.es/Ecosistemas/TeleCongresos/2wCHPa04.pdf



3.- PROPIEDADES OPTICAS DEL AGUA

EVALUACION DE IMAGENES WORLDVIEW2 PARA EL ESTUDIO D E LA CALIDAD DEL AGUA (Valentin, 2012)
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3.- PROPIEDADES OPTICAS DEL AGUA

Propiedades Opticas Inherentes a, b,, ¢

4




3.- PROPIEDADES OPTICAS DEL AGUA

Relacion entre Propiedades
Opticas Inherentes y Aparentes

Modelo de Simulacion de Monte Carlo

Ka(zm) = [a* +(0.47p0 — 0.218)ab]'/* /uy  (Kirk 1984)

R(0O. A) =r. (b./b.+a) (Gordon et al 1975)
ri(po) = —0,629u0 + 0,975  (Kirk 1984)

Uo es el coseno del angulo cenital solar.

R(0%)/R(0°)=0.544
(Austin, 1980; Kirk, 1994; Kutser et al, 2006)




3.- PROPIEDADES OPTICAS DEL AGUA

- Bentonicay Fondo = Medidas Auxiliares B
- c : e [ T .
—

. |
[
|
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R(O,H)=R + (Rb-R-oo)-exp[(derKu)Z]
(Austin,2004)

Proyecto SARGAL Muestreo en Ria de Vigo 2008




4.- TELEDETECCION EN ECOSISTEMAS ACUATICOS

/& N\ Globolakes Workshop 10" to 12" December 2012 NaTuRAL
i. i .f I| i . i g p RESEARCH COUNCIL
"~ Remote Sensing as a tool for the management of Spanish Aquatic Ecosystems
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4.- TELEDETECCION EN ECOSISTEMAS ACUATICOS A @ A a G

Benthic Cyanobacteria Thematic Mapper

using Unmanned Aerial Vehicle (UAV)
Paper on Draft
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4.- TELEDETECCION EN ECOSISTEMAS ACUATICOS
\{ 'r"-.,] Globolakes Workshop 10t to 12t December 2012 5 s

gy RESEARCH COUNCIL

~__Remote Sensing as a tool for the management of Spanish Aquatic Ecosystems

Metodology

Development and

Field Data | | Validation Algoriths
; s i g e l Management
Campaing Atmospheric v A
Correction Processing :
.............. Spectral T 4 Ihages
Library : i Decision
| .
T . | Images <___: Makang
: 44 . | Library A
» - Laboratory [f----- :

(HPLC, [SS]...)

Reports




4.- TELEDETECCION EN ECOSISTEMAS ACUATICOS

¢,Objetivo? =» Planificacion

- Correccion Atmosférica 2 ¢ Sensor y Plataforma?

- Validacion de Correccion Atmosfeérica = ¢ Sensor y Plataforma?

- Cartografia Tematica

- Bentonicay Fondo = Medidas Auxiliares

- Calidad de Agua = Medidas Auxiliares
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/ , \ 'r\"a GlObOLles Workshop 10th to 12t December 2012 MARNAL

il f RESEARCH COUMCIL
Remo/te Sensmg as a tool for the management of Spanlsh Aquatic Ecosystems

Fleld Data Campalng. Spectral Library.Reflectance
. Protocolos NASA (Fargion & Muller 2000)

= http://hercules.cedex.es/Ecosistemas/TeleCongresos/  2wCHPa04.pdf
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Remot/é Sensing as a tool for the management of Spanish Aquatic Ecosystems

Field Data Campaing:Data Laboratory (HPLC, [SS]...)

http://hercules.cedex.es/Ecosistemas/Laboratorios.htm
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4.- TELEDETECCION

‘Remeote Sensing as

EN ECOSISTEMAS ACUATICOS

RESEARCH COUNCIL

y E "r“-..,l] Globol_q ke § Workshop 10™ to 12" December 2012 é A

a tool for the management of Spanish Aquatic Ecosystems

DEVELOPMENT AND VALIDATION ALGORITHMS

Environ Monit Assess

MERIS ReﬂeCtance bands DOI 10.1007/510661-010-1831-7

Remote sensing as a tool for monitoring water quality
g parameters for Mediterranean Lakes of European Union
immas water framework directive (WFD) and as a system
of surveillance of cyanobacterial harmful algae
blooms (SCyanoHABs)
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DEVELOPMENT AND VALIDATION ALGORITHMS
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RESULTS: RESERVOIRS

TPl T GORERND HIMNSTERID PARIST ERICH Lol e

- h"'q BE ESPAMA, DE Fg‘EHTO CE MEDIO AMBIENTE CENTRO OC ESTUDIOS

e |y ¥ MEDI RURALY MARIND Y EXPERMENTACION
DE OBARE PLELICAS

DE MADRID

“Monitoring by remote sensing the ecological state of different
Spanish inland water bodies through the mapping of photosynthetic
pigments characteristics of cyanobacteria”™

European Master of Inland Water Quality Assessment
Master Thesis 2008/2009
CLARA ARANCON ALONSO

. . Professional tutor: Jose Antonio Dominguez Gomez
http://hercules.cedex.es/Ecosistemas/09Dic.pdf  Academic tutor: Antonio Quesada de Corral
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, ~ "RESULTS: RESERVOIRS i
- OECD trophic classification and “Expanded '

 OECD trophic classification

TROFPHIC STATE (OCDE EXPAMNDED OECD TROPHIC
CLASSIFICATION) CLASSIFICATION
Suggested boundares
Chl-a {(mgim3) Chl-a (moim3)
Ultraoligotrophic =1
Ultraoligotrophic =1 sl
1-2,5
1-2.5
Mesotrophic 25-7.9
Mesotrophic 25749
Eutrophic 8-25
Eutro phic 8-25
phi 25,1-50
> 25 50-100
100,1-200
http://hercules.cedex.es/Ecosistemas/09Dic.pdf > 200
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_RESULTS: RESERVOIRS «

e

r

D|str|but|on map of the Troph|c state found at
each water body

http://hercules.cedex.es/Ecosistemas/09Dic.pdf
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,' . RESULTS: RESERVOIRS = =~
D|str|but|on map of the EQR found at each water a
bOdy http://hercules.cedex.es/Ecosistemas/09Dic.pdf
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RESULTS: WETLANDS

2008 IEEE International Geoscience & Remote Sensing Symposium
July 6-11, 2008 | Boston, Massachusetts, .S A.

http://hercules.cedex.es/Ecosistemas/IGARSS2008.pdf

APPLYING MULTI-ANGLE HYPERSPECTRAL DATATO
DETECT HUMAN-INDUCED CHANGES CAUSING
WETLAND DEGRADATION IN SEMI-ARID AREAS

(NATIONAL PARK LAS TABLAS DE DAIMIEL, SPAIN)

Thomas Schmid?, José Antonio Dominguez?2, Jesiis Solana3,

José Gumuzzio3? and Magaly Koch*

ICIEMAT, Av. Complutense 22, 28040, Madrid, Spain.
2Center for Hidrographic Studies CEDEX, Paseo Bajo de la Virgen del Puerto, 3, 28005 Madrid, Spain.
3Autonomous University of Madrid, Science Faculty, Madrid, Spain.
“Centre for Remote Sensing, Boston University, Boston, MA, USA.
thomas.schmid@ciemat.es
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Assessment of AHS (Airborne Hyperspectral Scanner) sensor
to map macroalgal communities on the Ria de vigo

and Ria de Aldan coast (NW Spain)

(z Casal « N. Sfinchez-Carnero -
L. A. Dominguez-Gomez * T. Kutser ©
J. Freire

Received: 30 Amgast M1/ Accepted: 19 Tame W12
& Sgminges Veshy 2012

Abstract Ria de Vigo and Ria de Aldin have high
biological richness that is refleced in the nomber of
environmental protection aess like the Adantic Islands
Mational Park and five places of community inerest.
Benthic algal communities play an important role in these
ecoaystens due to their ecolegical functions and suppont &
great pant of this biclogical richness. We tested by means
of bic-optical modelling and Airbome Hyperspeciral
Scanner ( AHS) images to what extent remoie sensing could
be used to map these communities in Rfa de Vige and Ria
de Aldin (N'W Spain). Reflectance specira of dominsting
macroslgae groups were modelled for different water
depths in order o estimaie the separability of different
bottom types based on their spectral signatures and the
speciral cheracteristics of the AHS. Our resuls indicste
that separation between three macroalgse groups (green,
brown and red) s well a5 sand is possible when the boi
ioms are emerged doring low tide. The specira differences
decrease rapidly with increasing water depih. Two types of
classifications were carried oot with ihe three AHS images:
maximum likelihood and speciral angle mapper (SAM)

[Eanacrive, Coatal and 58l Sclesuce 5 (2091 | 260290

Condants lists availabie ot ScianceDirect

Estuarine, Coastal and Shelf Science

journal homepoge: www.slsavier.com/{loootelsoss A B

Mapping benthic macroalgal communities in the coastal zone using CHRIS-PROBA
mode 2 images

G. Casal **, T. Kutser ®, [ A. Dominguez-Gémez®, M. Sinchez-Carnero?, |. Freire®

*Grap de Recassas Masaas ¢ Pesgqueris, Facaiad de Clencis, Udversifad e A Graka, Rda & Faga 10 15008 A Corslla, Spaie
b Eg omiors Mariae Insdionse, Usiwesisy of Tame, Mdadase M, Tulie [235 05, Esdmia
CGemm de Boafie Hidagrdlon [(FIEN, Paeea Bgo de b VWges & Paemn 3, 25005 Malrid, Spaa

Maximum likelibood showed positive mesulis reaching
overall accuracy percentages higher than 95 % and kappa
coefficients higher than 090 for the botiom classes: shal-
low sand, deep sond, emerged rock, emerged macroalpas
and submerged macroalgss. Sand and algse substrates
were then separstely analysed with SAM. These clasifi-
cations showed positive results for differentation betwean
green and brown macroalgse unil 3 m deph and high
differences between all macroalgae and sandy substrate.
However, differences between red and brown macrosalgse
are only detectable when the algae are emerged.

Introduction

Benthic algal communities play an important role in coastal

ecosystems due to their ecological fonctions. These com-

munities are essential for many organisms as habitat (e.g.

Cacabelos et al 2010), mating and nursery grounds (e.g.

Shaffer 2003), feeding areas (e.g. Lorensen et al. 2004)

and refuge (eg. Goiceitas ef al. 1997). Another relevant
"~ htin fer o

i e thasier i art el i
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22.12.2000 Diario Oficial de las Comunidades Europeas L 327)1

(Actos cuya publicacion es una condicidn para su aplicabilidad)

DMRECTIVA Eﬂm}fﬁﬂfﬂE DEL PARLAMENTO EUROPEO Y DEL CONSEJO
de 23 de octubre de 2000

por la que se establece un marco comunitario de actuacion en el imbito de la politica de aguas

https://www.boe.es/doue/2000/327/L00001-00073.pdf
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Gestidn sostenible del agua a nivel. . regional
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Sistemas Aéreos no Tripulados “(UAS)

http://www.lifeaguas.es/theme/lifeaguas/files/pdfs/Layman_LIFE_AG UAS es.pdf
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4, Deteccion de vertidos y emisiones en aguas superficiales

La finalidad de esta aplicacion es demostrar la capacidad de la metodologia para la identificacion y control de
emisiones en aguas superficiales, facilitando el cumplimiento de lo establecido en la Directiva Marco del Agua.

Mediante el sensor remoto (IR-8-12 p) se pueden detectar facilmente este tipo de vertidos, debido a la diferencia
de temperatura entre el vertido y las aguas superficiales receptoras.

El resultado es una imagen que suministra informacioén espacial del vertido.

Deteccion de vertidos en el rio Arga

http://www.Iifeaguas.es/rthemellifeaguars/fiIes/pdfs/ Layman_LIFE_AG_UAS_es.pdf
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